Background: Edinburgh Postnatal Depression Scale (EPDS) has been used as a reliable screening tool for postpartum depression in many countries. This study aimed to assess the psychometric properties and diagnostic accuracy of the EPDS in a sample of Iranian women.
Introduction
Postpartum depression (PPD) is a non-psychotic depressive episode of mild to moderate severity, beginning in or extending into the first postnatal year. 1 It is one of the most common risks for mothers after the stressful period of pregnancy and delivery.
cannot have a suitable emotional connection with her child, and this leads to negative impact on mother-infant relationship, and child ' s cognitive development. 5 In special cases of PPD there is a risk of suicide and injury to neonates, which is always a very sad event. 6 In two prospective studies the prevalence of PPD in the 6 th week post partum in England, 7 and the US, 8 was estimated to be 9.1% and 15.4%, respectively. In a study using Beck depression scale for screening of PPD among 6628 women during 2-12 months after delivery in rural parts of Isfahan province in Iran, the prevalence of moderately and severely depressed women was 19.3% and 19.8%, respectively. 9 A meta-analysis of 59 studies with a total sample of 12 810 women found that the average prevalence rate of non-psychotic PPD was 13% (95% CI: 12.3-13.4). 10 Evidence demonstrates that all countries face the challenge of PPD, but low-to middleincome countries face the greatest burden. The evidence also shows that not all women are assessed for PPD, nor do all women receive treatment. 11 Moreover, it has recently been shown that in Iran the prevalence of mental disorders in women (25.9%) was higher than men (15.9%). 12 Given the high prevalence and high morbidity of undiagnosed PPD, the screening of mothers during postpartum period for early detection of those with probable PPD has always been a matter of interest for the researchers and clinicians.
One of the prominent tools for the diagnosis of PPD is the Edinburgh Postnatal Depression Scale (EPDS) that was designed by Cox et al. in 1987 as a self-report questionnaire. 13 The EPDS consists of 10 items with acceptable sensitivity, specificity and positive predictive value. It has been used in many studies, and has been introduced as a valuable and powerful PPD screening tool in different cultures. 10 Although evidence surrounding clinical and cost-effectiveness of various methods of identifying PPD is lacking, 14 it has been suggested that EPDS is not only an acceptable and desirable screening tool of PPD from women's views, but also a suitable tool for universal perinatal depression screening from policymaker ' s views. 15 Berle et al. reported that the Norwegian translation of EPDS served equally well as other translations as a screening tool for postnatal depression. 16 Vega-Dienstmaiar et al. in a study on 321 women in the first year after delivery reported that EPDS had a maximum cut-off point of 13.5, a sensitivity of 84%, and a specificity of 79% in diagnosis of major depressive disorder (MDD). They reported a correlation coefficient of 0.44 between EPDS and some of the symptoms of MDD and a Cronbach's alpha=0.70, and concluded that Spanish version of EDPS had appropriate psychometric properties. 17 Montazeri et al. in a study on 100 women in Iran showed that 22% in 6-8 weeks and 18% in 12-14 weeks after delivery developed PPD. 18 Cronbach's alpha for the questionnaire used in the first period (test) was 0.77, and that for the second period (retest) was 0.86.
The SF36 questionnaire was used for determination of the validity of EPDS and coefficients were -0.41 in first period (test) and -0.57 in second period (retest). 18 Howeverm, they did not assessed other important characteristics of EPDS such cut-off point, sensitivity and specificity. 18 In another study by Mazhari et al. a Cronbach's alpha of 0.83 for the whole scale, and the best cut-off scores for major depression were 12/13 with a sensitivity and specificity of 95.3% and 87.9%, respectively. 19 Considering the importance of EPDS, this study was designed to evaluate the full range of psychometric properties of EPDS including cutoff point, sensitivity, specificity, and diagnostic accuracy Index in a sample of Iranian women.
Materials and Methods

Participants
This is a cross-sectional descriptive study conducted in Isfanhan, Iran using 262 postpartum women selected using stratified random sampling method to examine psychometric properties of EPDS including cut-off point, sensitivity, specificity, and diagnostic accuracy index. The samples were selected from rural and urban centers of Isfahan, Iran among postpartum (2 weeks-3 months after delivery) women who had family records in governmental health centers.
Inclusion criteria for the participants were women in postpartum period (2 weeks-3 months after delivery), age of 18-49 years, and ability to read and write in Persian. Exclusion criteria included the presence of any psychiatric disorders according to a semi-structured clinical interview based on Diagnostic and Statistical Manual of Mental Disorders IV-Third Revision (DSM-IV-TR) by an expert and welltrained clinical psychologist, organic diseases causing depression, and being under treatment with psychiatric medications or any medications which affect the mood.
Materials
The EPDS and Hamilton Depression Rating Scale (HDRS) were used in this study.
Edinburgh Postnatal Depression Scale was designed by Cox et al. in 1987 in England. It is a 10-item scale, which focuses on the cognitive and affective features of depression rather than somatic symptoms. Edinburgh Postnatal Depression Scale is the only self-report scale that has been validated for use in pregnancy and postnatal period. It cannot confirm a diagnosis of depression, but a score of above 12 is widely used to indicate probable depressive disorder. 13 The scale was understood and completed in similar ways by women in different English speaking and non-English speaking population groups in Australia. With the proviso that careful translation processes and extensive piloting of translations are always needed, these findings lend further support to the use of the EPDS in cross-cultural research on depression following child birth. 20 In this study we used Persian version of EPDS prepared by Montazeri et al. 18 Hamilton Depression Rating Scale (HDRS) is a clinical assessment scale, which was designed by Max Hamilton in 1960. It is one of the most reliable scales in depression assessment. The scale is an instrument for a semistructured interview based on DSM-VI criteria, which is performed by a trained person. 21 We used the HDRS as a gold standard of depression diagnosis in this study, because of its acceptability for this application. 22 The scale characterizes the symptoms of depressed mood, cognitive and physical signs of depression, and signs and symptoms of anxiety. It has 17-items with five (0-4) or three (0-2) Likert spectrum scale and a cut-off point of 13. 23 
Data Collection Methods
Twenty urban and seven rural health centers were selected among 61 urban and 16 rural health centers using stratified random sampling method. According to the family records, 10 women with inclusion criteria were selected in each selected health center using simple random sampling method. All of the selected participants were invited to the health centers and the purpose and method of the study were explained to them. A written consent, approved by the Research Ethic Committee of Isfahan University of Medical Sciences, was obtained from all of the participants. Afterwards, a semi-structured interview was done with participants by a clinical psychologist using HDRS in a relaxed and private situation in health centers in the absence of any other person including their husbands and other family members. Then after a break of 15 minute, they filled EPDS as a self-report scale.
Data were analyzed using Statistical Package for Social Sciences (SPSS, version 15). Cronbach's alpha was used to assess the reliability of the EPDS and Pearson coefficient was used to determine the face and content validity of HDRS. Calculation of Z and T was used to determine of standard scores. For classifying the factors related to the items of the questionnaires, explanatory factor analysis was used with Eigen value greater than 1. Receiver operating characteristic (ROC) curves was used to find an optimum sensitivity, specificity and cutoff point based on a semi-structured clinical interview using HDRS as gold standard.
Results
Two hundred seventy postpartum mothers aged 18-45 years possessing the inclusion criteria were enrolled in this study. Eight of the participants were excluded from the study for different reasons including suspected psychosis or mental retardation, lack of reliability, or mood affecting medications. The age of the participants was 26.6±5.1 years (CI 95%: 25.9, 27.2). The time after delivery in non-depressed and depressed women were 52.5±27.2 months (CI 95%: 48.9, 56.1) and 56.4±27.3 months (CI 95%: 50.5, 62.3), respectively. Table 1 summarizes the frequency (%) of distribution some of the characteristics of postpartum women based on HDRS. Based on a cut-off point of 13, HDRS showed that 18.3% of the participants were depressed.
The mean score of EPDS in this study was 10.2±5.3, and scale reliability calculated using Cronbach's alpha was 0.791. Cronbach's alpha range calculated by omitting each question ranged between 0.76-0.79. There was a significant correlation between EPDS and HDRS (r=0.62, P<0.001).
Kaiser-Meyer-Olkin index for adequacy of sample size was 0.84 with Bartlell's test of sphericity (X 2 =530, df=45, P<0.001). Explanatory factor analysis was done with Varimax rotation and two factors were extracted using principal component analysis method. On the whole, these two factors determined 62% of variance in all the questions (46.4 for depression item and 15.6 for anhedonia item). Table 2 shows these factors and their loads.
The T scores varied from 30.66 to 81.70, and Z scores were between -1.09 and 3.17.
Receiver operating characteristic curves show that using a cut-off point of >12 to differentiate depressed people, the sensitivity and specificity were 78% and 75%, respectively (table 3) , and the area under the curve was 0.84 (CI 95%: 0.77-0.90) (figure 1). 
Discussion
Edinburgh postnatal depression scale is the most-used scale for screening the depression in postnatal period worldwide. It has already been validated in many countries. 10 This study aimed to determine the psychometric properties of Persian version of the EPDS.
Isfahan as an industrial province in central zone of Iran, and is a destination of immigration from other areas of the country. The population composition of Isfahan is so varied that practically every Iran's ethnicity is represented in the province. 24 Therefore, the participants in this 18 In other studies it was reported to be 0.72, 16 0.70, 17 and 0.83, 25 respectively. For validity evaluation, correlation coefficients of the EPDS and HDRS scores was 0.60 and 0.73 which were significant (P value=0.01
These results are in agreement with the results of a study in Malaysia which reported a correlation coefficient of 0.88. 26 Montazeri et al. study in Tehran used correlation coefficient with SF36 for validity determination of EPDS and reported this coefficient as -0.41 in first stage and -0.57 in second stage. 18 To determine the validity of EPDS, Montazeri et al. 18 examined its correlation coefficient with SF36. They reported a coefficient as -0.41 in first stage and -0.57 in second stage. 18 In another study in Iran by Mazhari et al. the coefficient for the whole scale was 0.83. 19 In Norway Beck Depressive Inventory (BDI) and HDRS scales were used for the determination of correlation coefficients, which were reported to be 0.68 and 0.55, respectively. 16 In the lithuania, a correlation coefficient of 0.83 was reported between Composite International Diagnostics Interview Short Form (CIDI-SF) and EPDS. 25 Explanatory factor analysis was conducted, and two factors were determined with the common variance of 46.4%. These factors included anhedonia (first factor, questions 1 and 2) and depression (second factor, questions 3-9). Our findings confirm the multidimensionality of EPDS, demonstrating a two factor structure with similar loadings. Since Cox et al. suggested that EPDS had a one dimensional aspect, 13 a number of studies that have examined its structure, have found the EPDS to be multidimensional and that it can distinguish two, [27] [28] [29] [30] or three, 18, [30] [31] [32] [33] factors with near range of loadings. These findings may be explained by the different periods of application of EPDS or the different culture backgrounds. 32 The load of presentation of a major depressive symptom is a culture-bound phenomenon with somatic presentation is prominent in the eastern and mental presentation in western societies, 34 and this may be explained by the differences in the findings from explanatory factor analysis of this scale in different studies.
Although the first validation study, 13 suggested the 9/10 as the cut-off score for use of the scale in the community surveys and screening, the 12/13 threshold was more useful in the clinic assessment of the postnatal depression. 35 Berle et al. 16 reported a cut-off point of 11, a sensitivity of 96%, a specificity of 78%, and positive predictive value of 59%, and negative predictive value of 62%, which are somehow different from our results. In Spain the EPDS cut-off point was reported as 13.5 with a sensitivity of 84% and a specificity of 79%. 17 A cutoff of 11/12 was reported as more suitable for screening a French population, 36 and a cut-off score of 8/9 with a sensitivity of 94.4% and a specificity of 87.4% was more appropriate in an Italian population. 37 In the present study, the optimal sensitivity of 78%, specificity of 75%, and the area under the curve of 0.84 (CI 95%: 0.77-0.90), which was obtained by ROC curve with cut-off point of 13 in HDRS, allows the use of this score in the community screenings. Given the false positivity of EPDS and the importance of differentiating various forms of major depression by clinical interviews for different managements, our choice of cut-off point score was mandated by the need to screen mothers rather than to definite diagnosis of depression. Therefore, we propose a clinical interview for definite diagnosis of MDD in those with a score of above 12 in EPDS.
The present study suffers from the fact that the prevalence rate of 18.3% for postnatal depression that we achieved is more than the average prevalence rate of 13% reported by O'hara in a meta-analysis of 59 studies. 10 This may be a limitation for the positive and negative predictive values of this version. However, the similarity of our prevalence rate with other studies in Iran, 38 might support our findings that the rate of depression might be higher in Iran.
Conclusion
The findings of the present study indicate that the Persian version of the EPDS has a satisfactory reliability and factor analysis indicated by two components. Receiver operating characteristic curve analysis versus HDRS provides the score of 12 as the best cut-off point for PPD screening in Iranian society.
